SUMMARY The background and aetiology of chronic cough were investigated by comparing 60 children under 6 years with simple cough, 60 children with asthma, and 60 controls. Both cough and asthma were more common in boys and associated with a history of eczema, chest deformity, and skin reactivity to inhaled allergens, but these findings were more prevalent in asthma than cough. House dust mite sensitivity was found in 34 (57%) children with cough, 45 (75%) with asthma, and six (10%) controls. Tests of immunological function showed some high concentrations of IgM in groups with both cough and asthma, but high IgE concentrations, eosinophilia, and lymphocytosis were significant only in asthma. IgGI and IgG2 concentrations were raised in some children with cough or asthma, but the only low subclass concentrations were of IgG3 observed in the group with cough. Children with simple cough represented a heterogeneous population but many showed evidence of atopy. Major defects of immunity were not observed.
Cough is a symptom of respiratory disease but is not an illness in itself. The most common cause is a self limiting viral infection of the upper respiratory tract which lasts from a few days to two to three weeks.'
A persistent or recurrent cough in a young child is a familiar problem in paediatric practice but it can be difficult to determine the aetiology. There may be an identifiable chronic infection, for example, pertussis or tuberculosis, a source of recurrent infections, for example, cystic fibrosis or bronchiectasis, or a history suggesting aspiration. Cough associated with wheeze and dyspnoea generally indicates asthma. [2] [3] [4] In many cases the coughing child suffers from no recognisable disease but complains of a non-productive cough without wheeze that interrupts sleep, disturbs the family and may restrict activity. The cough is frequently resistant to innumerable remedies, which include cough suppressants, decongestants, antibiotics, and inhalations.
Chronic persistent cough has been attributed to ill defined conditions that reflect current opinions rather than medical evidence. The literature cites 'post-nasal drip', enlarged adenoids, 'sino- bronchitis', 'chronic bronchitis of childhood', and more recently gastro-oesophageal reflux or recurrent upper respiratory tract infection with impaired immunity. -12 The current trend is to attribute chronic cough to mild or early asthma precipitated by house dust, exercise, or frequent viral infections of the upper respiratory tract. Parents of asthmatic children often recall frequent episodes of cough before the child develops wheeze, and impaired lung function or increased bronchial reactivity have been reported in older children and adults with chronic cough. 1'37 Exercise or nocturnal cough may be attributed to asthma but there is little direct evidence that cough alone indicates asthma in children too young to cooperate with lung function tests.
This study identifies 60 children under 6 years old with chronic simple cough and compares their medical history, physical findings, immunological indices and skin reactivity to inhaled allergens with 60 children with asthma and 60 children without respiratory symptoms. The purpose was to determine whether children with cough could be distinguished from those with asthma or from children without respiratory symptoms with regard to evidence of atopy or defects in humoral immunity that could predispose to upper respiratory tract infection.
Patients and methods
In the cough group 60 children up to 6 years of age 1593 were recruited. They comprised all children referred to a paediatric outpatient clinic with persistent cough (lasting more than two months) or frequent episodes of cough-that is, cough for one week each month during the previous six months. The cough was not associated with audible wheeze and medical advisors had heard no added sounds on ausculation of the chest. Three of the 60 children had been referred initially to the ear, nose, and throat department but cough was their predominant symptom.
In the asthma group 60 children attending outpatients were studied. They were children in whom asthma was defined as cough with wheeze, breathlessness, and bronchospasm during at least two separate episodes over a period exceeding two months. None was taking oral steroids.
Children with abnormal chest radiography (other than hyperinflation and mild bronchial thickening), evidence of systemic disease, and with ill defined wheeze or bronchospasm were excluded from both the cough and asthma groups.
The control group comprised 60 children of similar age recruited from hospitals in the area. They were admitted for routine surgical procedures: circumcision (n=25), hernia (n= 15), orchidopexy (n=5), strabismus (n=4), and minor urological procedures (n=8); three were outpatients attending for medical conditions other than those involving the chest (encopresis, enuresis, and feeding problems). Children with a history of frequent respiratory infections and those admitted for ear, nose, and throat surgery were excluded.
The children in the cough and asthma groups were recruited consecutively but the inclusion of control patients was adjusted to obtain a similar sex ratio to those in the cough and asthma groups. Informed verbal consent was obtained from a parent. The study was approved by the ethical committees of each district health authority.
The children in the cough and asthma groups were examined by the consultant paediatrician (HML) who completed a standard proforma, assisted by the research sister (HT). The (27) 18 (30) 15 ( (27) 27 (45) (25) 13 (22) 9 (15 There were no significant differences between the three groups in the frequency of neonatal respiratory illness, in a history of pneumonia or bronchiolitis in the first year, or of urticarial reactions. Neither the racial origin of the parents nor perception of damp housing could be related to cough or asthma.
PHYSICAL EXAMINATION
The centiles for height and weight were plotted as a histogram for each group and showed a similar distribution in each. Chest deformity (troughing of the rib cage or sternal bowing) was considered mild or marked in 10/60 (17%) in children with cough, 27/60 (45%) with asthma, and in none of the controls. Chest deformity was observed in significantly more children in the asthma than in the cough group (X1=8-84, p=0003).
INVESTIGATIONS
Skin tests Significantly more children with asthma or cough reacted positively to skin testing than controls (X2=63-3, p<0-0001) and the frequency of reactions was higher in asthma than cough ( 2=4-03, p=004).
Reaction to house dust mite was the single most common sensitivity (table 2) . (table 3) . The cough and asthma groups had significantly higher concentrations of IgM than the control group (Mann-Whitney U test, p=0-02).
The IgE levels in the asthma group were much higher than in cough or control groups. In all three groups IgE showed a distribution skewed towards high concentrations. Even in the control group 6/46 children had values of IgE above a generally accepted upper limit of 100 kU/l. Two of these children had reacted positively to skin testing but the other four had no evidence of atopy. There were no significant differences in the distribution of IgA and total IgG or IgG subclasses between the three groups, but there was a trend towards high IgG, concentrations in cough (p=0-06) and high IgG2 concentrations in asthma (Mann-Whitney U test, p=009). In order to identify small subgroups of patients with immunological abnormalities contingency tables were drawn of those children with cough or asthma whose immunological indices fell outside the fifth to 95th centile range established from the control, group (table 4) . High IgG, and 
Discussion
Most children with chronic simple cough showed evidence of atopy in their reactions to skin testing and their history of eczema. Cough and asthma were both more common in boys; a male:female ratio exceeding 2-0:1 is comparable with the male preponderance of childhood asthma reported in most western countries and attributed in part to the greater susceptibility of boys to respiratory infections. This study has not proved that cough in children with atopy but no wheeze is equivalent to cough in asthma. The observation of chest deformity in some children with cough implied chronic airway obstruction but they had no other clinical evidence of bronchoconstriction, and they were too young to cooperate with tests of bronchial reactivity. The cough could be due to IgE mediated hypersensitivity to house dust mite with inflammatory reaction and stimulation of cough receptors in the respiratory tract but little or no bronchoconstriction and therefore no wheeze or breathlessness.
Previous studies have described 'cough variant asthma' but in older children able to perform lung function tests or in younger children who showed a subjective response to bronchodilators.' '7 There could be some bias in the comparison of immunological data as the controls were from a hospital population of children who were, by selection, free from intercurrent or recurrent infection, unlike a random population sample.
The immunological protocol did not include measurement of salivary IgA, functional antibody response to immunisation, cell mediated immunity, neutrophil function or interferon production. Abnormalities of all these variables have been reported in association with frequent infections and with atopy.8lt 28 32 This review has shown many similarities between simple cough and asthma, most obviously sensitivity to house dust mite. A prospective study of the cohort of the 60 children with cough is in progress in order to explore precipitating factors and determine whether chronic cough is a minor self limiting symptom or one which heralds the onset of classical asthma. 
